B. AMENDMENTS TO THE CLAIMS 

Please add new claims 9-21 as follows: 

9. (new) 

A vascular probe having an X-ray tube as a distal end, comprising: 
a flexible optical fiber having a bore through its length, 
a first electrical conductor extending through the bore of the optical fiber, 
a second conductor on the outer surface of the optical fiber, 

an essentially cylindrical tube formed of electricallv insulative and X-rav transmissive material 
secured on a distal end of the optical fiber, the tube having a proximal end secured in a sealed 
connection to the outer wall of the optical fiber, at a position spaced back fi-om the end of the 
optical fiber, and the tube having a distal end and defining a vacuum chamber within the tube, 
a cathode secured to the end of the optical fiber within the tube, the cathode being electrically 
connected to said first conductor in the bore of the fiber, the cathode comprising a thermionic 
cathode which is excitable by heat to emit electrons, 

an anode formed within the tube near its distal end, and an anode conductor connecting said 
second conductor firom the exterior of the optical fiber to the anode, with an X-ray target in the 
path of electrons moving fi-om the cathode to the anode, 

optical radiation means at the proximal end of the optical fiber for delivering optical radiation 
through the optical fiber, of sufficient power to heat the cathode so as to emit electrons, and 
means for selectively switching electrical power to the cathode and anode to establish a potential 
between the cathode and anode when desired, to thereby cause X-rays to be emitted outwardly 
firom the tube. 

10. (new) 

A vascular probe according to claim 9, wherein the optical radiation means comprises a 
diode laser. 

11. (new) 

A vascular probe according to claim 9, fiirther including means for controlling the 

potential between the cathode and the anode to control the level of X-ray output firom the tube. 
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12. (new) 

A vascular probe according to claim 9. wherein the anode includes the X-rav target. 

13. (new) 

A vascular probe having an X-ray tube as a distal end, comprising: 
a flexible optical fiber, 

a first electrical conductor embedded in and extending through the length of the optical fiber, 
a second conductor on the outer surface of the optical fiber, 

an X-ray tube formed of electrically insulative material on a distal end of the optical fiber, the 
tube having a proximal end in sealed relationship with the outer wall of the optical fiber, and the 
tube having a distal end and defining a vacuum chamber within the tube between the ends of the 
tube, 

a cathode at the end of the optical fiber within the tube, the cathode being electrically connected 
to said first electrical conductor in the fiber, the cathode comprising a thermionic cathode which 
is excitable by heat to emit electrons, 

an anode formed with in the tube near its distal end, and an anode conductor connecting said 
second conductor fi-om the exterior of the optical fiber to the anode, with an X-ray target in the 
path of electrons moving to the anode, 

optical radiation means at the proximal end of the optical fiber for dehvering optical radiation 
through the optical fiber, of sufficient power to heat the cathode so as to emit electrons, and 
means for selectively switching electrical power to the cathode and anode to establish a potential 
between the cathode and anode when desired, to thereby cause electrons to strike the target to 
cause X-rays to be emitted fi'om the tube. 

14. (new) 

A vascular probe according to claim 13, wherein the anode includes the X-ray target. 

15. (new) A flexible probe having an x-ray tube at its distal end, comprising: 

A. a flexible optical fiber adapted for transmitting optical radiation incident on a 
proximal end to a distal end: 
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B. an optical source for generating optical radiation directed to said proximal end of 
said optical fiber: 

C. an x-ray tube coupled to said distal end of said optical fiber, comprising: 

a. a thermionic cathode, responsive to optical radiation transmitted to said 
distal end of said optical fiber and incident upon a surface of said cathode 
to generate electrons: and 

b. an x-ray target responsive to incident electrons emitted fi-om said 
thermionic cathode to emit x-rays: and 

D. means for accelerating electrons emitted fi-om the thermionic cathode toward said 
x-ray target: 

wherein said beam of transmitted optical radiation has a power level sufficient to heat at 
least a portion of said surface to an electron emitting temperature so as to cause 
thermionic emission of electrons fi'om said surface. 

16. (new) A vascular probe having an x-ray tube as a distal end, comprising: 

A. an optical source for generating optical radiation, 

B. a flexible optical fiber having a proximal end and a distal end, and adapted for 
transmitting optical radiation fi'om said optical source from said proximal end to 
said distal end: 

C. an x-ray tube coupled to a distal end of said optical fiber, comprising a 
substantially rigid housing defining a substantially evacuated interior region 
extending between a proximal end and a distal end of said housing, said housing 
containing a thermionic cathode and an x-ray target between its proximal and 
distal ends, said distal end of said housing comprising x-ray transmissive material: 

a. wherein the thermionic cathode is responsive to said optical radiation 

transmitted to said distal end to emit electrons: and 

b. wherein said x-ray target is responsive to incident electrons emitted firom 
said thermionic cathode to emit x-ravs whereby said x-rays are directed 
through said x-rav transmissive material of said housing: 

D. means for accelerating electrons emitted from the thermionic cathode toward said 
x-ray target: 
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wherein said optical fiber is adapted to direct a beam of optical radiation transmitted 

therethrough to impinge upon a surface of the thermionic cathode, and 

wherein said beam of transmitted optical radiation has a power level sufficient to heat at 

least a portion of said surface to an electron emitting temperature so as to cause 
thermionic emission of electrons from said surface. 

17. (new) A brachvtherapv treatment apparatus, comprising: 

A. a flexible probe including an optical fiber adapted for transmitting optical 
radiation incident on a proximal end to a distal end: 

B. an optical source for generating optical radiation directed to said proximal end of 

said optical fiber: 

C. an x-ray tube coupled to said distal end of said flexible probe, comprising: 

a^ a thermionic cathode, responsive to optical radiation transmitted to said 

distal end of said optical fiber and incident upon a surface of said cathode 
to generate electrons: and 

b. an x-ray target responsive to incident electrons emitted fi'om said 

thermionic cathode to emit a therapeutically effective amount of x-rays 
toward a tumorous target, in a predetermined spectral range: and 

D. means for accelerating electrons emitted firom the thermionic cathode toward said 
x-ray target: 

wherein said optical fiber is adapted to direct optical radiation transmitted therethrough 
onto a surface of the thermionic cathode, and 

wherein said beam of transmitted optical radiation has a power level sufficient to heat at 
least a portion of said surface to an electron emitting temperature so as to cause 
thermionic emission of electrons firom said surface. 

18. (new) A x-ray treatment apparatus, comprising: 

A. a flexible fiber optic assembly, including an optical fiber adapted for transmitting 
light incident on a proximal end of the fiber to a distal end of the fiber: 

B. an optical source for generating optical radiation directed to said proximal end of 
said optical fiber: 
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C. a power supply including a first terminal and a second terminal, and means for 
establishing an output voltage between the first terminal and the second terminal: and 

D. an x-rav target assembly affixed to the distal end of the optical fiber and 

electrically coupled to the power supply by way of the first terminal and the second 
terminaL the x-ray target assembly including an x-ray target having at least one x-ray 
emissive element for emitting x-ray radiation in a predetermined spectral range in 
response to said optical radiation transmitted to the distal end of the optical fiber. 



19. (new) An x-rav treatment apparatus in accordance with claim 18, 

wherein said x-ray target assembly includes a substantially rigid housing defining a 
substantially evacuated interior region extending along a beam axis between an electron 
source at an input end of the housing and an x-ray transmissive window at an output end 
of the housing, the housing having said x-ray target disposed adjacent said x-ray 
transmissive window, the housing having the input end affixed to the distal end of the 
catheter, the electron source being adapted to generate electrons in response to said 
optical radiation transmitted through the optical fiber: 

wherein upon activation said power supply establishes an accelerating electric field 
between said x-ray emissive element and said electron source, the electric field acting to 
accelerate electrons emitted fi-om said electron source toward said x-ray target: and 
wherein said x-ray target is responsive to incident accelerated firee electrons to emit x-rav 
radiation whereby the x-rav radiation emitted therefirom is directed through the x-rav 
transmissive window. 



20. (new) An x-ray treatment apparatus in accordance with claim 18, 
wherein said optical source comprises a laser: and 
wherein said electron source includes at least one of: 

a) a laser-driven thermionic emitter: and 

b) a photocathode. 



21. (new) A probe having an x-ray tube as a distal end, comprising: 
a flexible optical fiber: 
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a tube secured on a distal end of said optical fiber, said tube having a distal end and a 
proximal end, said tube comprising x-rav transmissive material and defining a vacuum 
chamber within the tube: 

a cathode within said tube and secured to said end of said optical fiber, said cathode 
comprising a thermoinic cathode which is excitable by heat to emit electrons; 
and 

means for selectively providing electric power to said cathode and said x-ray target to 
establish a potential between the cathode and the x-rav target when desired, to thereby 
cause x-rays to be emitted outwardly firom the tube. 
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